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A systematic literature review is carried out to understand the social dimensions driving the adoption of
water saving behaviors in urban households. Salient aspects of the problem correspond to price elasticity
of water demand, citizens’ awareness of water value and water conservation intentions, the management
of which is generally tackled through water price and non-price approaches. However, the evidence falls
short to explain the social drivers and inhibitors of stable water consumption reductions. After reviewing
65 papers documenting research conducted in North America, Australia, United Kingdom, Middle East,
Mexico, China and Japan, a series of categories of analysis drawn from the literature are introduced as the
social factors that inﬂuence water conservation reduction. Although the brink of the state of the art
mentions the existence of an intention e behavior gap, sustainability requires further aspirations than
short-term water consumption reduction by households. The long-term challenges of sustainability
require the understanding of intention e behavior e stable reduction gaps. Further research is needed to
ﬁll this double gap. Understanding the determinants and insights behind the dissipation (or stabilization)
of water consumption reductions through time are certainly rich areas of analysis for the social sciences.
© 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Contents
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water, the evidence falls short to explain the social drivers and
inhibitors of stable reductions in water consumption after the
implementation of water price and non-price approaches and other
management strategies.
Water management refers to the dynamic and adaptive process
of matching the relation between water availability and the needs
of households, communities and other stakeholders, as evaluated
in terms of quantity and quality through space and time
(Chartzoulakis and Bertaki, 2015). The adoption of water manage-
ment practices comprises social behavior, technical and legal is-
sues, institutional settings and users’ habits. Said implementation is
intended to ensure the equitable operation and optimum usage of
existing water systems (Chartzoulakis and Bertaki, 2015;
Nyamwanza and Kujinga, 2017).
Water conservation and drought conditions are closely inter-
mingled. The conservation strategy is aimed at guaranteeing a
sustainable administration of this resource, combating scarcity is-
sues and considering both the demand and source sides of the
problem (Aprile and Fiorillo, 2017). Water conservation is a matter
of attitudes and behavior for the beneﬁt of indoor consumption
(Randolph and Troy, 2008). In this regard, conservation theoretical
underpinnings come from the environmental sciences (Aprile and
Fiorillo, 2017).
Provided that, on the one hand, water demand has grown and,
on the other hand, climate change, drought conditions and water
quality issues are exacerbating the risks of running out of water in
different regions (Abdulrazzak and Khan, 1990; Balling et al., 2008),
water scarcity has actually replaced abundance (Zetland, 2011).
Emerging threats to water security have occurred in Rome, Italy,
and Cape Town, South Africa (World Bank, 2018). Particularly, water
table declination and droughts are pervasive in Western USA,
Mexico, Iran, Jordan, North Africa, Iran, India, parts of China and
other areas in South Asia (World Bank, 2018).
Local planning is faced with guaranteeing the satisfaction of
water demand via increased supply, the promotion of water con-
servation or the reduction of consumption by stakeholders. Supply
augmentation and infrastructure enhancement are lately becoming
limited due to rising costs (Abdulrazzak and Khan, 1990; Russell
et al., 2007; Katz et al., 2016),1 pollution of water sources (Russell
et al., 2007; Salameh, 2008), reduction of aquifer stocks, climate
change projections of drier summers (Watson, 2017) and reduced
precipitation levels, with their consequent impact on the replen-
ishment of water reserves.
Supply alternatives include desalination plants, reservoir ca-
pacity ampliﬁcation, drilling of newwells and deepening of existing
ones, enhancement of freshwater treatment capacity, ﬁxing of
outpouring pipes, and other engineering solutions.
The desalination of seawater has been contemplated as a pri-
mary supply augmentation option. However, due to its high costs,
policymakers have encouraged the more cost-effective demand1 (Abdulrazzak and Khan, 1990) perform a comparative review on the relative
costs of consumer-oriented domestic water conservation practices, authors high-
light the high costs of pricing and rationing as a conservation strategy which
basically result effective under enforcement schemes. In addition to this, ﬁndings
for Saudi Arabia has been realized, that desalinization does not represent a viable,
long-term water source because of the high costs associated with desalinization
technology and long-distance conveyance (Russell et al., 2007). underscore that
Tunisia and Morocco are attempting to charge irrigators an amount designed to at
least cover the average cost of delivery of the water (Katz et al., 2016). make a
comparison between demand management oriented policies such as pricing and
campaigning and supply management options such as desalinization in Israel and
ﬁnd that messaging may lead to a savings of nearly 1.2 cubic meters per household
for the ﬁve week period, which is more cost-effective than the cost of supplying
additional water via desalination.management options (Katz et al., 2016). These alternatives include
water price increase, subsidies granted for attaching to low-ﬂow
pipelines, seasonal restrictions of water use and awareness-rising
campaigns (Berk et al., 1993; Katz et al., 2016; Lowe et al., 2014).2
In order to achieve sustainable water management, current
discussions are no longer focusing on either supply enhancement
or demand management, but on a thorough understanding of de-
mand drivers and the social dimensions of water conservation.
Spending resources exclusively on supply improvement improperly
incentivizes consumption, in the sense that it strengthens the
perception of unlimited supply solutions, with disregard for con-
sumption patterns or water use perceptions. Thinking beyond
supply enhancement, price increases or mandatory restrictions has
become a must when it comes to water sustainability (Lowe et al.,
2014).
Across different countries, price and non-price management
approaches have been implemented to curb water demand
(Renwick et al., 1998). Pricing policies have receivedmuch attention
by economists who consider the price to be the best instrument to
induce water conservation. They consider that the welfare loss
implied in water restrictions (such as supply interruption) usually
exceeds that of price increase (Millock and Nauges, 2010; Roibas
et al., 2007).
In the ﬁeld of water management, non-price approaches to
conservation require voluntary implementation and straightfor-
ward compliance to restrictions. They usually ask and encourage
consumers to adopt recommended consumption patterns and at-
titudes, together with the use of technological devices. Further-
more, non-price strategies expect consumers to voluntarily
consume less water both in-doors and out-doors. The problemwith
the voluntary adoption of prescribed behaviors lies on the risk of
not sufﬁciently encouraging people to curb water consumption
patterns, which may threaten the sustainability of water provision.
Different advocates of pricing policies argue that this strategy is
an adequatemechanism to signal scarcity. Water price rising during
low precipitation periods is expected to lead consumers to use less
water by either decreasing or removing habitual usages, depending
on individual preferences (Olmstead and Stavins, 2009; Renwick
and Green, 2000).
Notwithstanding, price as a driving mechanism to reach water
conservation depends on key issues such as the different aspects of
demand price elasticity. At the household level, this parameter is
usually around e 0.51 (Olmstead and Stavins, 2009), which repre-
sents an inelastic water demand. This technically means that de-
mand changes are less than proportional to price increases. The
economic theory states different reasons to explain the price
inelasticity of urban water demand: (1) there are not very similar
substitutes for different water uses; (2) the water bill share tends to
be small with respect to the usual domestic budget; and (3) water
demand is complementary to that of other goods (Renwick et al.,
1998). A primary implication of water demand price inelasticity is
the need for considerable price raises (which tend to be politically2 (Berk et al., 1993) show how households in the Los Angeles and Bay areas
reduced their water consumption through a variety of mechanisms. Reductions in
water consumption were mostly driven by acquisition of new technology, re-
strictions to outdoor and indoor use and water pricing. The results of Katz et al.
(2016), for Israel imply that price increases may be effective in achieving water
conservation but are unlikely to have a long-term effect if the price is lowered.
Conversely, conservation campaigns may be as effective as price increase in
achieving water conservation and may also have a longer-term effect. In Australia
(Lowe et al., 2014) found that a social marketing campaign has the potential to be a
highly effective approach to changing use behaviors for household water con-
sumers. However, in this case, social marketing was supported by other measures
including restrictions and subsidies.
Fig. 1. Regions/countries in which different water management studies have been
conducted.
Source: author’s elaboration
4 (Russell et al., 2007) suggest that a simple uniform emission charges applied
across all sources and perhaps adjusted by trial and error will not produce given
ambient quality standards at least resource cost. In addition to this, economic in-
struments for water quality context imply that attaining efﬁciency in any realistic
situationdusing emission charges or tradable rightsdrequires a great deal of in-
formation and the solution of an optimization (cost minimizing) model for the
region at issue (Abdulrazzak and Khan, 1990). suggest that future demands will
increase, unless severe policies are implemented to conserve water and adapt to the
public to scarcity of their water resources; if demand increases, it will result in
accelerated exploitation of groundwater, expansion of desalinization capacity, and
generation of more wastewater, resulting increased costs. Countries categorized as
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declines in water use (Katz et al., 2016).
For their part, non-price strategies may still provide feasible and
cost-effective options to manage water demand (Katz et al., 2016)
and curb its consumption. Non-price approaches include examples
such as water saving campaigns; restrictions to outdoor water use;
restrictions in periods of severe water scarcity; limitations to
certain water targets per day. Through the incorporation of the
social aspects of the problem, non-price approaches try to under-
stand how the different elements of the water management system
interact and integrate in the promotion of water conservation. This
perspective constitutes an interrelated system that goes beyond
price increase, which might be no more than a unidirectional and
isolated element of the management system.
Based on the drawbacks of supply enhancement options, both
water companies and public organisms have deviated their atten-
tion to water policies aimed at incentivizing demand behaviors as a
better alternative, especially during drought conditions (Fielding
et al., 2012; Martínez-Espi~neira and García-Vali~nas, 2013). The
present work precisely develops this point, mainly focusing on
non-price water management strategies, as the author is acquain-
ted with the potential of behavioral and social drivers when it
comes to reaching sustainable levels of water consumption at the
household level.
1.1. Summary of research methods
The current paper presents a systematic review of the social and
behavioral dimensions of water conservation in urban areas of the
world. It is built upon the revision of sixty-ﬁve articles published in
peer-reviewed journals related to water, climate change, social and
environmental psychology, pro-environmental behavior and
ecological economics.
The time span covered by this review includes articles published
from 1980 to 2018. To execute the analysis, the author summarized
the key elements of each article in terms of the central tenets of the
study, the ﬁndings, conclusions, methods, and the country inwhich
the reviewed water management programs or policies were
implemented. This systematic process allowed identifying the
principal categories of analysis of the theories and characteristics of
the social dimensions of water conservation.
Almost 50% of the reviewed water conservation research works
were performed in Australia and the United States of America. In
the USA, most studies came from California, Texas, Arizona and
Atlanta. Middle East studies represent 10% of the papers. Drought
and climate variability are socio-environmental issues to solve in
some of listed countries, for instance Australia and some parts of
Western USA (see Fig. 1).
For each study, the most relevant information related to a
thorough understanding of water conservation was extracted and
classiﬁed.3 The main topics analyzed in this process included
weather conditions and their examination, key policy drivers to
promote water conservation, managers’ and water users’ perspec-
tives, and main conservation challenges.
The leading research question of this review inquired about the
key ﬁndings of the studied papers in terms of the social drivers of
water conservation programs around the world.
2. Key social categories of analysis reported in the literature
Water conservation strategies have proved not to be a simple
endeavor, neither in developing nor in developed countries, since3 The complete spread sheet is available upon request.they demand a thorough understanding of incentives, both psy-
chological and economic, and of the type of information provided
to households. This section introduces ﬁve categories of analysis
drawn from the literature.
In pretending to achieve sustainable water consumption by
households, current discussions no longer focus on supply
enhancement or demand management, but on understanding the
demand drivers and social dimensions of water conservation.
As water demand has grown, water scarcity has replaced
abundance (Zetland, 2011), and climate change, drought conditions
andwater quality issues are exacerbating the risks of running out of
water in different regions (Abdulrazzak and Khan, 1990; Balling
et al., 2008). The option of increasing water supply is becoming
much more limited due to water scarcity - which certainly rises the
cost of supply enhancement - contamination of surface and
groundwater sources and forecasted drier seasons in certain re-
gions of the world (Abdulrazzak and Khan, 1990; Russell et al.,
2007; Katz et al., 2016).4
2.1. Water-prices inﬂuencing consumer behavior
The economic theory states that if watermanagers choose prices
to maneuver water demand, the most important variable to un-
derstand is water price demand elasticity. This is due to the fact that
a raise in the water price leads to a demand reduction, all else equal
(Olmstead and Stavins, 2009). Notwithstanding, different studies
have found a less than proportional response of water consumptionchronic water scarce depending also on desalinization, are searching for more cost-
effective demand management options due to high costs of existing water sources
(Katz et al., 2016).
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percent raise in price provokes a less-than-one percent reduction in
water consumption. This is, water users’ reaction is less than pro-
portional to price increase (Jehle and Reny, 2011; Renwick et al.,
1998).
A further discussion on the price and non-price approaches to
the promotion of water consumption reduction is referred to the
need to substantially increase water fees and block rates. Advocates
of increasing water prices argue that these reﬂect and signal the
scarcity of the resource. The scarcer the resource, the higher the
price of the fees paid by the consumers, because it is more
expensive to collect the liquid from limited sources. Hence, either
higher prices or scarcity surcharges come to rise the total price,
thus reducing the demand and preventing shortage (Zetland, 2011).
In cases of water availability contraction, conservation is stim-
ulated through commands or “moral suasion” instead of price
raising (Collinge, 1994). This author reports on an efﬁcient-pricing
alternative developed to promote conservation without affecting
distributional equity in San Antonio e Texas. There, a system of
water coupons could be traded among water guzzlers and water
frugal users by means of instruments of transferable rate
entitlements.
In line with price increases and surcharges, a key issue is the
baseline water price from which the increase may apply. Despite
the fact that the money disbursed on the water bill is usually a
comparatively minor portion of the household domestic expenses
(Renwick et al., 1998), price increases have different effects on
households according to income level, status and attitudes.
Price elasticity and other ﬁndings related to the effect of price on
water use are presented in Table 1. In most of these studies, do-
mestic water demand tends to be price inelastic due to its small
comparative cost in the household consumption basket (see
Table 2).
In some other cases, the water rates are too low to signiﬁcantly
curb consumption. Relevant cases show how charging ﬂat water
rates does not encourage conservation (Randolph and Troy, 2008;
Van Vugt, 2001), as it has been observed in places like Australia and
the United Kingdom. Charging increasing bills for higher water
charges seems to decrease water use in comparison to applying ﬂat
fees. This variable tariff system provides a direct incentive for
households to lessen consumption (Van Vugt, 2001).
We are currently facing cases of water fees ranging from low to
very low to encourage conservation (Randolph and Troy, 2008).
This implies almost no price for water with respect to its value and
scarcity. It is assumed that such cheap prices were established inTable 1
Mechanisms involved in price inelasticity of water demand and substantial price raising
Key mechanisms found in the literature
Price raising and water trading entitlements, rather than the implementation of non-p
strategies, are able to signiﬁcantly decrease the economic burden of reaching water
consumption declination (Collinge, 1994; Olmstead and Stavins, 2009).
Increasing water tariffs according to consumption levels appears to allow better reactio
those obtained when charging ﬂat water tariffs. This variable tariff system provides
incentive for households to reduce consumption (Van Vugt, 2001).
More afﬂuent family groups showed a weaker reaction to higher water prices than hou
with lower income levels (Renwick et al., 1998).
Water charges were too low to be an important driver of water consumption reductio
Sidney e Australia, the water charges were perceived as not being able to activate
conservation (Randolph and Troy, 2008).
Substantial price increases due to demand inelasticity (Katz et al., 2016).
Due to its small participation in the usual household budget, domestic water demand
be price-inelastic in most cases (Renwick et al., 1998; Worthington and Hoffman, 2
Residential water demand is known to be price inelastic. Managers of water utilities ha
preferred to impose restrictions on water use instead of raising prices (Millock and
2010).situations of abundance when water managers just delivered the
liquid where it was needed, no matter the cost, because it was
overﬂowing and easily accessible.
In terms of baseline water prices and income levels, households
with lower income respond better and more positively to water
charge increases when compared to richer household groups
(Renwick et al., 1998). This is a relevant issue in most emerging
countries, especially when considering that low-income house-
holds are a large share of the total.
Researchers that defend non-price approaches instead of pricing
policies argue that augmenting the price of water might not be an
efﬁcient strategy to motivate water conservation when it comes to
wealthy users, who may perceive price increase as a slight cost
(Corral-Verdugo et al., 2012). However, even non-price approaches
may prove useless in the case of afﬂuent households.
The predictions of the inﬂuence of earnings are clearer when
referring to water-saving practices. The opportunity cost of time for
wealthier families might lead these households to perceive that
water-saving habits alter their productivity. In contrast, less-
afﬂuent households may be more willing to adjust their behavior
to water conservation (Martínez-Espi~neira and García-Vali~nas,
2013). Even though rich households may afford some costly water
saving equipment, they may not value their contribution to water
savings as low-income families do. This is explained by the
diminished marginal utility of income that accompanies wealth
(Millock and Nauges, 2010).
In addition to the negligibility of water prices and time oppor-
tunity cost, higher income households tend to be inﬂuenced by key
subjective consumption drivers. High water consumption in
middle-upper class and rich households is mediated by recreational
reasons, lifestyle and status. At these social levels, using water at
home is more than supplying basic domestic necessities, since it
offers the possibility to keep a big, attractive, clean, and recreation-
centered house that allows exhibiting social prestige (Harlan et al.,
2009).
This type of result has been relevant in explaining out-door
water use in Arizona, California and Australia. Phoenix dwellers
consume much more water in comparison to a representative ur-
ban dweller. This is mostly due to outdoor activities, since the
typical family consumes approximately 650,000 L/year. This mode
of water usage is driven by irrigation schemes that prevail over
temperature and rainfall conditions (Balling et al., 2008).
Keeping the economic value of a house is positively signaled by a
leafy and good-looking gardenwhich, as an indication of prestige in
the neighborhood, may come to bemore relevant than savingwater.
Country/region
rice San Antonio e Texas
ns than
a direct
United Kingdom
seholds Santa Barbara and Goleta - California
n. In
water
Sidney, Australia
Israel.
tends to
008).
A survey of studies for Perth, Sidney in Australia, Arizona, Illinois, Texas in
USA, Kuwait, Hawaii, California, Spain, Indonesia, others.
ve often
Nauges,
OECD countries
Table 2
Water saving devices and associated behaviors.
Mechanisms found in the literature Country/region
Behavioral offsetting can undermine the effectiveness of water saving appliances (Fielding et al., 2012) Queensland, Australia
Water saving technologies produce less savings than expected (Renwick et al., 1998). Santa Barbara and Goleta -
California (USA)
Water savings resulting fromwater efﬁcient appliances can be offset by behavioral changes prompted by the technology (Olmstead and
Stavins, 2009)
Different countries
Smart water initiatives remain somewhat blind to the complexity of cultural practices, subjectivities, dispositions, and affective
responses of customers when confronted with strategies intended to shift their attitudes and behaviors (Watson, 2017).
United Kingdom
5 (Nguyen et al., 2018) designed an intelligent water management system
(Autoﬂow©) and tested it in Australia suggest that embracing digital technologies
will let customers to continuously get updated and highly detailed water end use
data provided through web and phone applications, which signiﬁcantly enhance
their awareness of consumption trends, providing them with the impetus to
manage their demand.
6 Examples include the web-based application has been deployed in Switzerland
and Spain. Besides providing information on water consumed by households, it
provides additional incentives such as household proﬁle, achievements in savings,
self-set goals, saving tips and a leader-board to let others compare with themselves
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in big houses which involve using water-demanding artifacts, they
are attributing water a simple-input affordance instead of consid-
ering it as a scarce and valuable resource (Harlan et al., 2009). In
Southern Australia, families that belong to the greater group of
consumers are aware of the elevated consumption trend on the
part of those having large gardens that are weekly watered, which
certainly surpasses water use frequency restrictions (Pearce et al.,
2014).
Some cues indicate an apparent asymmetry between water fees
and water availability. Thus, it is convenient to inquire about the
connection between a no-longer-abundant water resource and its
current low or ﬂat rates, without expressing any preference for the
price or non-price approaches. In this sense, it is important to
analyze the way managers have administered the relation between
the facilities to collect, treat and deliver water and the corre-
sponding low or ﬂat prices charged to consumers (Randolph and
Troy, 2008; Van Vugt, 2001; Zetland, 2011). It can be reasonably
assumed that the more difﬁcult it is to collect and distribute fresh
water, the more scarcity-awareness the consumers should express
and the more collaborative they should they be in practicing
conservation.
Water managers should probably contemplate their job from
the perspective of water consumers, to step aside from their rela-
tive passiveness and become more cooperative partners in collec-
tively reaching water conservation goals. Notwithstanding, the
relation between been knowledgeable of water value and its cor-
responding conservation attitude is not straightforward (Jorgensen
et al., 2009; Pearce et al., 2014).
Illustration 2-1 summarizes the price and non-price water de-
mand management strategies. The main difference with respect to
conventional policy approaches is that such assumed linearity be-
tween water use prescriptions and water users’ abidance does not
exist.
An additional issue refers to the extent to which any proposed
substantial price increase may considerably affect the
budget allocation of low-income households. There is general
agreement on the redistributive and parity effects of signiﬁcant
water price increases (Grafton and Ward, 2008), and this affects
both developing and developed countries, the latter being partic-
ularly sensitive through low-income households. In this regard,
international organizations have called the attention to the fact that
water is a human right. Taxes (e.g., VAT) form part of the water bill
people receive, which ranges from zero to 28 percent. However, the
discussions about human right to water resources deserve especial
attention and fall out of this article aim.
In discussing the range of low to very low water prices, it is
important to consider the differential marginal effects provoked by
price augmentation, depending on the household budget share of
water fees. If a price increase surpasses certain thresholds, doubts
might be cast on the need to support the water charges of low-
income households. Potable water production and distribution
costs tend to be rarely recovered via water fees, so this is usuallyattained by subsidizing the price (IWA, 2016).2.2. Water saving devices, smart metering and household behavior
Considerable research has been devoted to estimating the effect
of smart metering and water saving devices at the household level.
This type of analysis has been almost exclusive for wealthy places
such as Spain, United Kingdom, Sidney, South Wales, Queensland
and Perth in Australia, and Colorado and California in the United
States of America.
To the best of the author’s knowledge, no studies have been
conducted to estimate the effect of smart metering and water
saving artifacts in developing countries. This might be strictly
related to the lack of implementation of this technology to promote
water conservation and management in these countries.
A smart meter is a piece of advanced equipment aimed at
obtaining more accurate and sophisticated information on water
consumption (Beal et al., 2013; Liu et al., 2016). Nowadays, tech-
nological progress allows families to get immediate information on
water use (Seyranian et al., 2015). In comparison to conventional
monthly metering, the modern smart water metering assists
households in gathering water consumption statistics at a greater
detail (Liu et al., 2015).
One of the main assumptions of smart metering research is that
noticeable water consumption data can further encourage users to
preserve the resource (Landon et al., 2018; Nguyen et al., 2018).5
In Switzerland and Spain, relevant projects have focused on
stimulating water users to save water by means of “a socio-
technical information system”,6 which provides personalized
feedback on water consumption (Novak et al., 2018).
The provision of innovative means to measure water con-
sumption is a key stage towards urban water conservation.
Notwithstanding, water consumption measurement by techno-
logical devicesmight be innocuous if water data is not provided and
analyzed properly. For instance, in Australia, despite thorough data
collection through smart equipment during summer and winter
times, information feedback to households is limited (Liu et al.,
2016).
Despite the technological attributes of water measuring, there
are different social elements bridging smart metering and water
conservation. The smart metering strategies implemented in the
United Kingdom are still somewhat sightless with respect to theconsumption (Novak et al., 2018).
Illustration 2-1. Observed water conservation levels and water policy prescriptions.
Source: author’s elaboration
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users when confronted to alternative approaches aimed at modi-
fying their behaviors (Watson, 2017). Olmstead and Stavins (2009)
postulate that using water saving equipment not necessarily leads
to consumption reduction because once the appliances are in use,
they may activate behavioral variations that undermine water
saving (Fielding et al., 2012; Olmstead and Stavins, 2009).
This offsetting arises because the users expect water efﬁcient
technology to effectively reduce consumption, which is probably
interpreted as leeway to develop contrary behaviors (Fielding et al.,
2012). Water saving devices should not be understood as an end in
themselves, but as a mean to water reduction. Hence, the instal-
lation and some instructions about the beneﬁts of saving the
resource are not enough to reach real and sustainable reductions.
2.3. Inﬂation of self-reported water savings
Water conservation studies reveal the existence of discrepancies
between three water consumption information levels. First, real
water consumption; second, the consumption level allegedly
known by households; and third, the consumption each household
wants others to know.
2.3.1. Real water consumption
The real water consumption of potable water is widely variable,
with large gaps across cities. Per capita household consumption
ranges worldwide from 28 to 631 L per day, which is a 20-fold
variation. In 2014, the speciﬁc household water consumption inWashington D.C. and New York was over 500 L/capita/day. Daily
consumption records ranging from 200 to almost 400 L/capita/day
(IWA, 2016) have been reported for different Japanese cities, the
average Thai city, Perth e Australia, Puebla and Monterrey e
Mexico, different Chinese cities, and Los Angeles e California (USA)
(listed in increasing order according to consumption records).
2.3.2. Allegedly known consumption level
Despite the elevated average water consumption observed in
wealthy and developing countries, individuals do not exhibit
complete knowledge and understanding about the consumption of
this utility. Widespread unawareness of water consumption on the
part of consumers has been reported in Sidney, Australia (Randolph
and Troy, 2008) and China (Fan et al., 2013). In South-Queensland
(Australia) there is a considerable knowledge gap about the role
played by residential ﬁnal water use (e.g., showers, washing ma-
chines, taps and toilets) in its biased assessment on the part of
consumers (Beal et al., 2013; Liu et al., 2016).
Different reasons may explain why individuals lean towards
ignoring their own consumption. In choosing to live in large houses
with high water-use proﬁles, people in Arizona e USA are attuned
to water as a good they pay for, while fewer understand it as a
scarce and valuable resource (Harlan et al., 2009). Randolph and
Troy (2008) argue that in Australia pricing controls may well be
meaningless to raise awareness about water used by households.
In wealthy households, if awareness of the water pricing
structure is low, cognizance of water consumption is expected to be
correspondingly low (Harlan et al., 2009). In Sidneye Australia, one
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consumed were the numerous ﬁxed fees included in the quarterly
water bills, which actually mask the cost of water consumption and
tend to reduce the relative signiﬁcance of variation in seasonal
consumption (Randolph and Troy, 2008).
Many water authorities provide information on how to read a
water meter, expecting that knowledge of water consumption will
assist users in conserving water. Determination of water con-
sumption within a household, however, requires speciﬁc knowl-
edge on how, where, when and who makes use of the utility (Willis
et al., 2011).
The way administrators release and communicate the data
generated from water meters has different effects on household
water consumption. These data are usually released as social
comparisons with standards, neighbors and other social norms.
One of the most popular and widely used social inﬂuence ap-
proaches to encourage behavior change is undoubtedly the use of
social norms as part of information and feedback provision
(Abrahamse and Steg, 2013). This is done instead of traditional
approaches that attempt to promote conservation by appealing to
environmental protection motives, ﬁnancial goals or raw metering
information provision (Fielding et al., 2013; Schultz et al., 2014).
Social norms refer to the beliefs that individuals hold about what
most of other people do or approve of doing Schultz et al. (2014).
In San Diego e California (USA), a comparative analysis was
performed between information-only,7 descriptive norms8 and
aligned norms.9 The tests of the information-only condition
showed that providing tips about ways to save water did not pro-
duce a signiﬁcant reduction in water consumption relative to a no-
treatment control (Schultz et al., 2014).
In Los Angeles (California, USA), a comparison of four different
interventions to curb water consumption in an afﬂuent neighbor-
hood was developed. The results of the study suggested that,
among heavy water consumers, those households exposed to in-
formation alone (knowledge deﬁcit approach) exhibited the high-
est consumption levels both in the short and the long term, when
compared to heavy water users in all other conditions (Seyranian
et al., 2015).
In Queensland e Australia, Fielding et al. (2013) found that
households who received descriptive norm information or water
ﬁnal use feedback showed a similar consumption pattern to that of
the information only group. One reason for the effectiveness of the
information-only approach may be recent experience of drought in
the region. Hence, water conservation probably remained a salient
and personally involving issue which led to consider water con-
servation activities as normative (Fielding et al., 2013). Similar ar-
guments are provided by Berk et al. (1993), who suggest the
importance of keeping in mind that, during the California droughts,
there was a lot of publicity surrounding the drought and some
evidence of palpable pressure to conserve.
2.3.3. The consumption each household wants others know
Water conservation social norms have a twofold effect. While
they positively inﬂuence water conservation, they also motivate
individuals to underreport their real consumption. The reporting of
socially desirable water consumption may occur indistinctly during7 Households received tips on how to reduce water consumption (no normative
feedback).
8 Households received personalized information about their own water usage
compared with the water usage of similar households in their neighborhood
(descriptive message).
9 They received personalized information about their water usage as compared to
similar households in their neighborhood, accompanied by a happy or sad face
conveying social approval or disproval (descriptive and injunctive message).periods of drought or threatened scarcity. During the nineties in
California (USA), there was abundant drought publicity and some
evidence of palpable pressure for conservation. There is a real
possibility that the social desire for water conservation practices
has inﬂated the ﬁgures (Berk et al., 1993).
The ﬁndings of the present literature review are summarized in
Table 3.2.4. Intention e behavior gaps
A common approach to promoting water conservation is
providing information to the users about water deﬁciencies and
motivating them to save water by explicit water-saving advise
(Seyranian et al., 2015). Through information provision, water au-
thorities assume there is some kind of knowledge deﬁcit.
Communication and information provision are regularly carried out
through leaﬂets and ﬂyers containing relevant data and indoor and
outdoor water saving tips, with inclusive messages through
different communication channels (Dolnicar et al., 2012; Kurz et al.,
2005; Seyranian et al., 2015)10.
In dealing with the curbing of domestic water demand, man-
agers should bear in mind that users may have different reactions
when exposed to water policy information. In some occasions,
indeed, people respond reactively instead of proactively (Beal et al.,
2013; Sharp, 2006). Thus, it is important to know how people
process their understanding of initiatives and policies (Sharp,
2006), among other reasons because there is nothing like
straightforward implementation of recommended water rates,
conservation practices or water saving behaviors.
The ultimate intention underlying information provision, pro-
environmental strategies and water conservation campaigns
(which are still in use by water companies and local authorities) is
to reduce knowledge gaps about water consumption and conser-
vation (Schultz, 2002; Seyranian et al., 2015). The overarching
assumption is that once these knowledge gaps are resolved, water
users will consequently implement saving practices (Seyranian
et al., 2015).
Individuals engaged in pro-environmental attitudes attempt to
affect the environmental resources as little as they can, or even
better, they try to favor them (Steg and Vlek, 2009). One of the most
common methodologies to understand the associations between
intention, environmental behavior and resource conservation is the
Theory of Planed Behavior (TPB),11 which states that the intentions
resulting from a stimulus to adopt an action are the most direct
explanatory variable of the observed behavior (Clark and Finley,
2007; Fielding et al., 2012). This theory has been used to predict
people’s intention to get involved in water conservation. When
individuals are inclined to water saving, they usually acknowledge
that water resources are valuable, understand saving as a moral
need, and are capable of adopting efﬁcient water-use behaviors
(Pearce et al., 2014).
In some situations, individual users engage in pro-
environmental behavior considering that it positively beneﬁts
them (Lindenberg and Steg, 2007). Notwithstanding, this argument
might be contradicted by the fact that free riders also know that10 (Dolnicar et al., 2012) suggest that in Australia, since people who already
engage in water conservation behaviors tend to watch less TV and read more
newspapers, TV would be a good communication channel for reaching those whose
water conservation behaviors could be improved. For Perth, Western Australia
Neither information leaﬂets nor socially comparative feedback produced signiﬁcant
reductions in water use, compared to controls (Kurz et al., 2005).
11 The TPB encompasses three explanatory behavioral variables: the attitude to-
wards the behavior (ACT), subjective norm (SN), and perceived behavioral control
(PBC) (Ajzen, 1991).
Table 3
Mechanisms of self-reported water saving inﬂation.
Mechanisms found in the literature Country/region
Underreporting related to social desirability (Beal et al., 2013). California, USA
Most consumers underestimate their water consumption (Fan et al., 2013). China
Motivations to engage in conservation when it is perceived as socially desirable or as a common (Cialdini et al., 2006; cited in Schultz et al., 2014). Arizona, USA.
Low correlation between self-reported and observed behavior (Corral-Verdugo, 1997) cited in (Steg and Vlek, 2009). Mexico
Social desirability of water conservation and inﬂation of ﬁgures (Berk et al., 1993). California, USA
Socially desirable habits are more likely to be overreported by households (Millock and Nauges, 2010). OECD countries
As to reported consumption behavior, there is no full agreement between attitudes and preferences (De Oliver, 1999). San Antonio, Texas,
USA
If water users are unaware of the amount of water they are using, pricing controls may well be meaningless (Randolph and Troy, 2008). Sidney, Australia
13 (Clark and Finley, 2007) asked respondents to indicate how likely (on a 5-point
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they beneﬁt on the effort of others (G€achter, 2007; Ostrom et al.,
1999).
The advocates of the TPB argue that a behavioral intention is the
closest explanatory variable of its execution (Landon et al., 2016).
However, there are few researchers analyzing these connections
and, in fact, they have found quite weak interactions between
intent and observed behavior (Gregory and Di Leo, 2003; Landon
et al., 2016).
Landon et al. (2016) examined water use attitudes towards
conforming with a swaying water saving platform in College Sta-
tion, Texas e USA. Although behavioral control was postulated to
have a direct effect on behavior, they did not ﬁnd any support for
that relation. In Bulgaria, despite the fact that residents exhibited
positive perceptions on water value and, consequently, some kind
of intention to conserve it, the promotion of this behavior proved
ineffective (Clark and Finley, 2007).
On the other hand, an assessment of the effect of pro-
environmental identity in Italy provided support to the TPB
(Carfora et al., 2017). Similar results were found for South Africa in
the sense that positive attitudes towards water saving were asso-
ciated to robust intentions to engage in expected actions
(Onyenankeya et al., 2018). In the context of water conservation in
Iran, Yazdanpanah et al., (2014) suggest that looming water crises,
risk perception and self-rewarding sentiments raise the intention
to save the water resource.
In a case study in Reno, Nevada e USA, people with similar
current and past pro-environmental valuations were found to be
more inclined to positively react towater saving programs (Trumbo
& O’Keefe, 2005). This case reveals a key element in explaining
intent and actual engagement with water conservation, which is
previous knowledge and awareness about the value of this utility.
In this case, we suggest it is not possible to draw conclusions about
the effect of information on water conservation behavior because
there is a positive bias in the individuals who already know and
practice conservation.
The analysis of the links between water conservation intention
and actual pro-environmental behavior are summarized in Table 4.
In this table cross-country evidence of intention e behavior gaps is
presented.
Afﬂuent families with high educational levels in Spain and
California have been found to be more inclined to install water-
saving equipment at home12 (Berk et al., 1993; Martínez-
Espi~neira and García-Vali~nas, 2013). Low-income families, i.e.,
those characterized by a low water use baseline, tend to be more
conscious of water conservation issues and seem to have robust12 Examples of water-saving equipment include water-saving technologies,
including water-efﬁcient washing machines and showerheads, as well as
dual ¼ ﬂush toilets (Martínez-Espi~neira and García-Vali~nas, 2013); low ﬂow
showerheads and low volume toilet (Dupont and Renzetti, 2013).water saving routines (Gregory and Di Leo, 2003; Martínez-
Espi~neira and García-Vali~nas, 2013). In terms of gender, water
conservation habits and pro-environmental behavior, women are
more prone to preserve the resource (Olli et al., 2001; S¸ener and
Hazer, 2008).
The behavior of others appears as a barrier in effectively con-
verting intentions into water saving behaviors. When a person is
engaged in saving water, only if other family members are also
engaged, that individual’s actions will lead to water reduction at
home (Fielding et al., 2012).
Water-usage habits (e.g., daily use of washing machine, hair
washing and longer showers promoted by the media) constitute
another barrier opposing conservation strategies (Fielding et al.,
2012; Watson, 2017). Habits are mostly measured as behaviors
adopted in the past (Fielding et al., 2012; Gregory and Di Leo, 2003)
and intentions to conserve are measured through qualitative (e.g.,
Likert) scales (Clark and Finley, 2007; Millock and Nauges, 2010;
S¸ener and Hazer, 2008).13
When pro-environmental behavior is associated to morals,
difﬁcult implementation processes and some degree of individual
sacriﬁce, people are less prone to commit to saving. (Gilg and Barr,
2006; Lindenberg and Steg, 2007). Positive engagement takes place
when consumers foresee positive consequences for them
(Lindenberg and Steg, 2007).
Different authors have provided evidence and insight into un-
derstanding the effects of norms, normative social inﬂuence and
normative appeals in water conservation (Bernedo et al., 2014;
Corral-Verdugo and Frías-Armenta, 2006; Landon et al., 2018;
Lindenberg and Steg, 2007).
Normative instructions advise on the amount of water people
should consume (Landon et al., 2018). They are important when it
comes to pro-environmental behavior, in the sense that it connects
to what is right or wrong with respect to the environment
(Lindenberg and Steg, 2007).
An important aspect of normative and social comparisons has to
do with the risk posed by a high water consumption level that
performs as a reference between relatively heavy and frugal con-
sumers. When a social norm is not very demanding, it is convenient
to encourage real conservation. Notwithstanding, when a social
group has elevated average consumption levels, weak norms may
induce those who were formerly below the average to increase
consumption.
In College Statione Texas (USA), families belonging to the upperLikert scale from very unlikely to very likely) they were to adopt the water saving
activities during the coming year to examine determinants of intention to conserve
water among residents of Blagoevgrad, Bulgaria. Millock and Nauges (2010)
implemented a survey in OECD countries which included questions about house-
holds’ attitudinal and behavioral factors measured on a 5-point Likert scale. In
Turkey (S¸ener and Hazer, 2008), asked respondents could score 1, 2 or 3 on the
three-point scales of the importance of values.
Table 4
Mechanisms involved in the intention - behavior gap.
Mechanisms found in the literature Country/region
The relations between intention and observed behavior are weak (Landon et al., 2016). Texas e USA
Dwellers exhibiting afﬁrmative attitudes not necessarily reveal the same positive behavior (Jorgensen et al., 2009). Australia
Lack of consistency between general attitudes and conservation behavior (Gregory and Di Leo, 2003). New South Wales,
Australia.
Pro-environmental attitudes do not translate into corresponding behavior (Berenguer et al., 2005) cited in (Pearce et al., 2014) Australia
Awareness of scarcity and restrictions observed in connection with unaltered consumption behaviors (Pearce et al., 2014). Australia
Link between intention and observed/actual behavior is fragile (Gregory and Di Leo, 2003) New South Wales,
Australia.
Dwellers exhibited positive perceptions of water value, which, however, were not effective within a water conservation strategy (Clark and
Finley, 2007)
Blagoevgrad, Bulgaria
Low correlations between self-reported and observed behavior (Corral-Verdugo, 1997) Mexico
Although knowing the problems of scarcity of water and corresponding restrictions, water guzzlers did not massively modify consumption
behaviors (Pearce et al., 2014).
Australia
Positive attitudes and willingness to save water favor individual intentions to engage in water saving actions (Onyenankeya et al., 2018). Cape Town - South
Africa
15 A normative goal frame activates all sorts of sub-goals associated to appropri-
ateness such as behaving the right way, contributing to a clean environment, and
showing exemplary behavior. They make people especially sensitive to what they
think they ought to do (Lindenberg and Steg, 2007).
16
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intervention by decreasing the monthly average water use to
2659 gallons. Normative comparisons14 have proved effective in
inﬂuencing a shift in familiy water use, when compared to a pseudo
control (Landon et al., 2018). In California (USA), urban dwellers
who were exposed to normative ﬁgures tended to use less water
than a randomly selected comparison group (Schultz et al., 2014).
Research conducted in Mexico provides evidence that norma-
tive views about water conservation positively impact observed
pro-environmental behavior, especially when people consider that
water wasters or polluters should be punished (Corral-Verdugo and
Frías-Armenta, 2006). In attempting to predict people’s intention to
conserve water in Taiwan (China), Lam (2006) concluded that at-
titudes and subjective norms altogether inﬂuenced the intention to
retroﬁt. Consequently, normative goal-frames can be said to work
better when individuals are conscious of environmental issues,
which certainly rises the probability to engage in this type of
behavior (Lindenberg and Steg, 2007).
In Iran, a group of farmers were classiﬁed as users of new and
traditional water use schemes, the latter exhibiting lower norma-
tive proclivity than the new adopters (Yazdanpanah et al., 2014).
After informative communication provision, a group of Israely
households revealed 7.6% less water consumption with respect to
reference households. This represented savings of around 1.2 cubic
meter per family for a perod of ﬁve-weeks (Katz et al., 2016).
In a deeper analysis in New South Wales, Australia, Liu et al.
(2015) analyzed the type of normative feedback preferred by wa-
ter users. This study raises attention to the need to understand not
simply the information feedback provided to households, but the
way these consumers prefer this information. In situations of
normative contrasts, local benchmarks have been compared to
complementary benchmarking (Liu et al., 2015). The results indi-
cate that water users seem to be less interested in knowing about
water use at national or regional levels than at neighboring levels.
Results obtained in both developing and wealthier countries
suggest that normative information, when presented in the form of
comparative comments, might be more efﬁcient than the provision
of technical information only (Ferraro and Price, 2013; Seyranian
et al., 2015). However, the success of these normative messages
has been found to decline over time (Ferraro and Price, 2013;
Fielding et al., 2013; Lindenberg and Steg, 2007).
In a deeper discussion regarding goal-frames, Lindenberg and
Steg (2007) argue that individuals are more willing to perform14 Speciﬁcally, the program provided water users with information regarding their
outdoor water use (compared to an efﬁcient standard) and their neighbors’.pro-environmentally when a normative15 goal or target frame can
be robustly sustained instead of hedonic or gain goals. In the cases
studied by the mentioned authors, gain16 and hedonic17 goal-
frames referred to personal interests. In contrast, a normative
goal-frame entails collective and environmental interests
(Lindenberg and Steg, 2007).
The results of the above-mentioned works regarding the effec-
tiveness of normative frames and the deterioration of saving
behavior, call for further research and analysis to understand how
to successfully design stable water saving strategies. Recent eval-
uations of behavioral shifting strategies, show the presence of
‘intention-behavior gaps’ (Novak et al., 2018). This is a key ﬁnding
in the understanding of the strategies to promote water conser-
vation, because intentions are not enough in seeking conservation
behavior among household residents.
This notion is supported by research work performed since the
ﬁrst decade of the XXI century. Gregory and Di Leo (2003)
concluded that there is no consistency between general attitudes
and predicted conservation behavior. Clark and Finley (2007) found
that residents in Bulgaria have positive attitudes toward water
conservation but feel ineffectual in applying water conservation
measures. After conducting research in Australia, Jorgensen et al.
(2009) and Pearce et al. (2014) argue that awareness of scarcity
and consequent restrictions are not altering consumption behav-
iors. Therefore, residents with positive attitudes may not always
exhibit positive behavior. In Texas e USA, attitudes and subjective
normative beliefs have not shown direct relationship with behavior
(Landon et al., 2016).
Sustainablewater conservation needsmay remain unattended if
we focus on the intention e behavior gaps. Deﬁning ‘behavior’ as
observed or reported actions when discussing about people’s water
consumption (Randolph and Troy, 2008) is not enough, since the
evidence falls short to demonstrate that intentions are concretely
converted into actions. In fact, not all households interested in
conserving water report corresponding actions (Liu et al., 2015;
Randolph and Troy, 2008).
Sustainability requires further aspirations than short-termA gain-goal frame refers to shifting people’s personal asset endowment
(Lindenberg and Steg, 2007).
17 A hedonic-goal frame mobilizes several subgoals connected to the possibility to
rise or expand the way an individual feels in a particular situation. For instance,
avoiding pain or effort (Lindenberg and Steg, 2007).
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lenges of sustainability require the understanding of intention e
behavior e stable reduction gaps (see Fig. 4). Steady reductions
reveal real pro-environmental behavior achievements of a whole
water management system. In it, water users embed sustainable
habits of water consumption into speciﬁc saving targets (Olmstead
and Stavins, 2009; Steg and Vlek, 2009).
Illustration 2-2 shows three different water consumption levels.
The ﬁrst one corresponds to the observed consumption behavior
prior to intervention, to which households are accustomed. Once
pro-environmental behavior is campaigned, people usually reduce
water consumption to a level which, although lower than the prior
one, is not steadily maintained. This is so because intention is
hardly converted into sustainable action, no matter if it initially
turns into observed reductions, because it actually tends to wane
through time (see section 2.5 below). The third level refers to stable
reduction inwater consumption, which should be themain focus of
the sustainability analysis of urban water consumption. Thus, one
question arises on how to design policy interventions to achieve
stable water consumption reductions on the side of households?
This question opens the door to an emerging ﬁeld of analysis
related to behavioral transitions to sustainability. This is especially
important for initiatives aimed at accelerating the transition to
sustainable cities in terms of its water management systems.
Transitions framework proposed by (Brown et al., 2009) in regard
of sustainability of water in cities, reveals promising tools to assist
water strategist in identifying the attributes of more sustainable
city states. Notwithstanding, cultural aspects of transitions, go
beyond institutional arrangements and regulatory frameworks;
social and behavioral dimensions should not be overlooked in this
transitioning.
2.5. Weakening of water reductions
Pricing and water restraints are well recognized as water con-
sumption regulators in periods of acute scarcity. However, there is
no concluding evidence on the effect of this type of approach once
the supply of water upsurges and scarcity is gone (Jorgensen et al.,
2009), or when prices are reduced to pre-shortage levels.
The concluding statement about the short-term effect of water
saving programs around the world is that water conservation gainsIllustration 2-2. Intention e behavior e stable reductions gap.
Source: author’s elaborationtend to be ephemeral or reverted to pre-intervention consumption
levels (Fielding et al., 2013; Lindenberg and Steg, 2007). This
reversion effect has come to be called “intention e behavior gap”
(Novak et al., 2018), due to the fact that intention falls short to
maintain conservation behavior among household residents. In
Illustration 2-3 an open loop is perceived in respect of the high
levels of water consumption observed in households despite rules
and regulations are put in place, and similarly when water con-
servation campaigns cease. This loop seems to be dominated by a
memory in which habits and vain policy efforts are not be able to
lead to expected steady reductions in water consumption
behaviors.
Part of the current debate on price and non-price strategies rests
upon the time span of policy measures. While extensive environ-
mental programs (which are implemented as short-term responses
to water crises) may inﬂuence behavior, this is probably not real-
istic for municipalities intending to attain sustainable demand re-
ductions (Berk et al., 1993; Dolnicar et al., 2012; Seyranian et al.,
2015). However, said short-term interventions constitute a com-
mon practice during droughts.
Between 1986 and 1991, California’s longest water scarcity to
date led to a vivid consumption reduction on the part of the pop-
ulation (Berk et al., 1993). Yet, this was inﬂuenced by strong
advertising and conservation pressures during the drought, which,
however, were weakened during the wet weather period (Berk
et al., 1993; Maggioni, 2015). In South-Eastern Australia, Aisbett &
Steinhauser (2014) studied the effect of shifting water stock avail-
ability for urban use in situations of persistent drought. The results
revealed that a 10% reduction in dam availability activated a
deliberate saving of approximately 5.5% throughout the water
scarcity period. Similar results were found in Atlanta (USA), where
the water authorities implemented an objective domiciliary
messaging operation during the 2007 drought. In this case,
normative pleas had an intense saving effect onwater consumption
during the ﬁrst few days, to decline by approximately 50% during
the ﬁrst year after the intervention (Bernedo et al., 2014). In the
case of the drought that lasted for 12 years in different parts of
Victoria (South-Eastern Australia), the restraints imposed by the
authorities were perceived as a short-term response to counter-
balance limited-supply and increasing-demand (Dolnicar et al.,
2012). Results obtained in Switzerland, Spain, Queensland
Illustration 2e3. Open loop around high levels of water consumption observed in households in presence of rules and campaigns.
Source: author’s elaboration
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ductions tend to dissipate or revert to pre-shortage periods (Beal
et al., 2013; Katz et al., 2016; Lindenberg and Steg, 2007; Novak
et al., 2018), as it is described in Table 5.
A partial general conclusion suggests that if water consumption
reductions tend to decrease after interventions cease, these should
last for longer or become part of long-lasting programs.
The call for longer and more intense interventions implies the
need to repeatedly inform the households. In providing more
consumption and social norm information feedback to consumers
in different formats, it is assumed that people will accumulate
knowledge and be more acquainted and aware of the real impor-
tance of conservation, thus adopting sustainable attitudes and be-
haviors (Seyranian et al., 2015; Willis et al., 2011).Table 5
Mechanisms associated to fading water consumption reductions.
Mechanisms found in the literature
Individuals are likely to return to prior attitude once the (dis)incentives come to an en
Possible rebound effect after the intervention (Novak et al., 2018)
Conservation gains tend to be ephemeral (Fielding et al., 2013).
Water use reduction dissipates (Fielding et al., 2013)
Ceasing interventions return water usage to previous levels (Fielding et al., 2013)
An approximate 50% reduction was observed 1 year after intervention. This confers an im
rapidly (Bernedo et al., 2014).
Price increases may be effective in achieving water conservation, but are unlikely to haNotwitstanding, a crucial challenge for this assumption rests
upon intriguing ﬁndings. Households with better knowledge about
water conservation and more pro-environmental personal norms
have shown relatively little response to normative feedback when
compared to those with more relaxed personal norms (Schultz
et al., 2014). This might be explained by the decreasing marginal
effect of information provision according to prior knowledge level.
The association between information provision and water con-
sumption reduction through time might exhibit a decreasing
pattern. This brings out the need to analyze the frequency and type
of information provided to people with varying degrees of knowl-
edge on water conservation.
Illustration 2-4presents a summary of the social dimensions
that explain water conservation behavior. The ﬁrst category ofCountry/region
d (Lindenberg and Steg, 2007). Different studies
Switzerland and
Spain
Queensland,
Australia
Queensland,
Australia
Queensland,
Australia
portant role to short-lived behavioral adjustments that wane Atlanta e USA
ve a long-term effect if the price is lowered (Katz et al., 2016). Israel
Illustration 2e4. The social dimensions of urban water conservation.
Source: author’s elaboration
18 https://www.un.org/sustainabledevelopment/sustainable-development-goals/.
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the world. While the UN recommend a minimum availability of 50
lt/person/day, some regions consume up to 600 lt/person/day.
3. Discussion
Upon growing water demand, climate change, drought condi-
tions and water quality issues are exacerbating the risks of running
out of water in different regions (Abdulrazzak and Khan, 1990;
Balling et al., 2008). In response, policy makers tend to implement
price and non-price approaches to promote water conservation
(Millock and Nauges, 2010; Renwick et al., 1998).
Water price as policy mechanism to promote conservation de-
pends on the different aspects of demand price-elasticity. Average
water demand responses at the household level have been found to
be relatively inelastic to price increase. As an alternative to drive
water demand, non-price approaches appear as a combination of
the social, psychological and other dimensions of demand.
Notwithstanding, non-price approaches do not actually trigger
straightforward compliance on the part of water users. Once
household members receive the conservation information, they do
not act as passive recipients. Instead, different levels of con-
sciousness activate corresponding reactions (Sharp, 2006). The key
issue is a sort of iterative and continuous valuation by household
members, who glance at leaﬂets (Kurz et al., 2005) and confront
their own water allocation preferences (Bernedo et al., 2014;
Olmstead and Stavins, 2009; Sharp, 2006) to their needs. In this
way, they decide whether to buy water saving devices and afford
the opportunity cost of allocating time to water saving (Russell
et al., 2007; Martínez-Espi~neira and García-Vali~nas, 2013; Millock
and Nauges, 2010). As a result of this in-house process, household
members decide whether they adopt a negative or positive attitude
towards water conservation programs. Consequently, they eitherresist or engage, ﬁnally resulting in what has come to be called the
intention to conserve (Clark and Finley, 2007; Lam, 2006; Trumbo
& O’Keefe, 2005).
However, this intention to conserve is characterized by two
factors: People tend to ignore their own water consumption and to
report socially desirable ﬁgures about it (Beal et al., 2013; Fan et al.,
2013; Liu et al., 2016; Randolph and Troy, 2008). In response, policy
makers and water managers provide contrasting feed-back about
real consumption, together with normative and regulation news
put in place during droughts.
In response to regulation, norms and rules, householders may or
may not react through short term proactive behavior and con-
sumption reduction. Since policies to manage water tend to focus
on regulations for price and non-price approaches, an overarching
aim of this article if to is to call the attention on the urgent need to
provide empirical and theoretical evidence, to ﬁnd out effective
ways to accomplish Sustainable Development Goals (SDG) related
to water use. The target goal 6.4, states that by 2030 water efﬁ-
ciency and sustainability in water withdrawals should be accom-
plished. More speciﬁcally target aims at “substantially increase
water-use efﬁciency across all sectors and ensure sustainable
withdrawals and supply of freshwater to address water scarcity and
substantially reduce the number of people suffering from water
scarcity”.18
The call I make to fulﬁl this SDG-6.4.-goal, refers to the need to
not to largely focus on the supply side of the problem, but on the
demand and behavioral side coming from surface and groundwater
users. Despite of being a plausible SGD-goal, sustainable with-
drawals, entails puzzling social dimensions, worth to incorporate in
project designs and implementation. Behavioral and social
J.M. Asprilla Echeverría / Journal of Cleaner Production 260 (2020) 120895 13dimensions, if left apart may put sustainability under risk; since as
suggested by the evidence, once reductions in water consumption
are observed, the gains use to vanish in the short term.
A general implication of fading proactive behavior after ceasing
an intervention is that water conservation programs should prob-
ably be in place for longer periods of time. Nonetheless, the in-
tensity or duration of the information and knowledge disseminated
by authorities do not necessarily produce the stable adoption of
conservation patterns. We argue on the likely existence of a
decreasing marginal effect of water conservation information over
time.
Although the brink of the state of the art ponders the existence
of an intention e behavior gap, sustainability requires further as-
pirations than short-term water consumption reduction by
households. The long-term challenges of sustainability require the
understanding of ‘intention e behavior e stable reduction’ gaps.
Further research is needed to ﬁll this double-gap. Studies aimed
at understanding the drivers behind both the dissipation and sta-
bilization of water consumption reduction through time are
missing in the literature.
4. Conclusions
The present literature review is aimed at understanding the
social and behavioral dimensions shaping urban water conserva-
tion attitudes. Strategies to curb water consumption patterns are
related to technological advance, time allocation preferences
regarding water saving patterns at the household level, and the
implementation of home appliances. In most developed countries,
smart metering, elaborated messaging and behavioral approaches
are being tested. Notwithstanding, in both developing and devel-
oped countries, there is a behavioral regularity reﬂecting the
presence of a gap between intention and effective behavior in
conserving water in households.
Given the essential and public character of fresh water, policy-
makers have vast challenges to tackle this behavioral issue. There is
need to continue exploring the complicated human dimensions of
water consumption.
To reafﬁrm our understanding of the social dimensions of urban
water saving patterns, we summarize the existence of ﬁve note-
worthy social and behavioral issues. 1. Price inelasticity of water
demand leads to substantial price raising, which, in turn, is dis-
approved by water users. 2. Regarding water saving devices, smart
metering and household behavior, households tend to adopt con-
sumption raising attitudes. 3. Inﬂation of self-reported water sav-
ings. Water conservation studies reveal the existence of
discrepancies between three types of data regarding water con-
sumption levels. First, real water consumption; second, the alleg-
edly known household consumption level; and third, the desired
consumption each household wants others know. 4. Intention e
behavior gaps related to the fact that, despite individuals’ con-
sciousness of the resource scarcity problem and their expressed
intention to save water, the effective or real actions reveal a devi-
ation from intention. 5. Water consumption reduction waning. The
general evidence suggests that the observed reductions in water
use tend to dissipate.
The evidence shows promising and worthy ﬁndings which
should certainly encourage scholars and policymakers to continue
discovering better ways to reach stable reductions in water con-
sumption. However, it is important to take into consideration the
role of other type of water users who similarly demand water in
urban areas.
The present review is affected by different limitations. The
possibility to summarize the quantitative effects of the imple-
mented water saving strategies was limited. Provided that somegood urban water conservation practices may have not been pub-
lished in scientiﬁc journals, the sources of information to review
the extant studies might be correspondingly limited.
Appendix A. Supplementary data
Supplementary data to this article can be found online at
https://doi.org/10.1016/j.jclepro.2020.120895.
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